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TTifi Ustii« of dflims wm replace aU prior veraions, and 
applteation: 

1. (arieiiial): lb a gas discharge «eiincT lasw having a nwtex oscaUto ^ 
producmg nanow band seed laser Ught output pulses, and a power ampUfier portioa, 
tecdving and (unpli^g the narrow band seed laser light output pttlses into power 
amplifier laser light oulprt pulses, operating at power anplifier laser light output pulse 
repetition nites greater than (tf equal to 4000 per second, ia aburst of 
p«iod, foUcwedby an off period, and having an electrical discharge pulse power system 
converting energy stored on respective master oscillator and power amplifier chargUig 
capacitors into very high voltage, short duration electrical discharge pulses across 
respective gas discharge electrodes to each of the master oscillator and power amplifier, 
ttaouBli respective master oscillator and power ampUfier multi-stage electrical discharge 
magnetic pulse compression circuitry and an electrical discharge pulse fractional turn 
voltage step-up transformer, an apparatus fer controlling the timing of the release of fte 
energy stored on the respective master oscillator and power anqJifier darging capacitors 
in order to control fte timing of the application of the electrical gas discharge pulse 
across the respective aasUx oscillator and power ampHfier electrodes, comprising: 

. a respective master oscillator delay command unit and power amplifier delay 
command unit providing a respective timing control signal to the respective master 
oscillator and power amplifier, deteimining &e timing of the rdease of the energy 
stored on the respective master osdllatDi and power aii5>lifier charging c^adtors, 
based upon an initial optimal delay command value; 

a laser output poise sensor sensing a parameter of the output seed laser light puUes 
and amplified laser li^ output pulses, and providing a reqiective output 
Kpreseotative of flie value of the respective parameter; 

a respective tnaster oscfflator and power anq)lifier adulation gain unit contaimng a 
respective mastw oscillatOT adaptation gain value and power amplifier adaptation 
gain value; 
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a ditherise arcmt respcmsive to 

provide aa N-plos integral value to be combined wife the respective adaptation gain 
valw in order to produce arespcctive dday coiDinand, 

2. (original): In a gas discharge excdmer laser having a master osdllatar portion, 
producing narrow band seed laser lirfit output pulses and a power ampUfier portion, 
receiving and ampliftdng 4e narrow band seed laser Eghl output pulses into power 
amplifier laser Ught output pulses, operating at power amplifier laser light butput pulse 
repetitioa rates greater than or equal to 4000 per second, in a burst of pulses during an on 
period, foUowed by an off period, and having an dcdrical disdiargc pulse powsr system 
converting aiergy stored on respective master oscillator and power amplifier charging 
capacitors into very high voltage, short duration electrical discharge pulses axsross gas 
discharge electrodes in each of the master oscillator and power ampUfier, through a 
respective master oscillator and power amplifier multi-stage electrical discharge magnetic 
pulse compression circuitry and deolrical discharge pulse fiaotional turn vcatage stejHiqi 
transformer, an apparatus for controUing ihe amount of power amplifier laser output light 
in the form of broadband ampUfied stimulated emission, comprising: 

a gas discbarge timing unit conlxoUing the timing of the respective disdiarge in 
the master escalator and in the power amplifier, comprising: 

a dock providing time information to the gas disdtege timing unit; 
a dodc triggering mechanism triggering the dock when the off period begins; 

a time counter in the gas discharge timing unit providing an indication that 
time on the dodc exceeds a selected tiireshold and providing a time out signal to 
title gas discbarge timiag vadt when the time on the dock exceeds the selected 
threshold; and, 

a gas discharge timing controller initiating gas discharge in the power 
amplifier suffidently before or suffidentiy after the discharge of the master 
oscillator, for at least a first discharge of the master oscillator and power ampUfier 
after tiie end of the off period, to essentially preveut any significant occurrence of 
broadband ampUfied stimulated emission in the power aiiQ)Ufier during the at 
least the first disdmge. 
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3. (ongmal); XlLc^aratusof dairo^fM^er oomprismg the threshold is 
selected such that the gas disdiarge tiitdng controller initiates the discharge in the power 
amplifier suf&cienHy before or sufficiently after tiie discharge in the master oscillator for 
the at least the first pulse in a burst when there is a separation between bux^ of a 
piedetennined time periodi 

4. (original): The apparatus of claiin 2 fuithercornprising the threshold is 
selected such that the gas discharge timing contcoUer initiates the discharge in the power 
amplifier sufficiently before or ;tu£&eiently after the discharge in the master oscillator for 
the at least the first pulse in a burst for essentially all bursts, regardless of the time 
separating each burst 

5-23. (cancelled) 

24, previously presented): A gas discharge laser timing control system for a two 
chambered gas discharge laser system operating at discharge rq>etition rates of in excess 
of 3000 Hz and having a first chamber providing a seed laser beam to a second 
amplifying chamber, with each of the first chamber and second chamber receiving a pulse 
of electrical energy across a respective pair of discharge electrodes, after a respective 
initial charing c^acitor in a respective electrical pulse energy source is charged fiom a 
charging circuit, and after the triggering of a first soHd state switch connected to the 
respective electrical pulse energy source tot the first diamber and after the tnggering of a 
second solid state switch connected to the respective electrical pulse energy source for 
the second chamber, comprising: 

a fire control command module receiving a first fire control input signal and, 
responsive to the Jfirst fire control input signals providing a charging initiation signal to 
the charging dxcuit, and a preselected time later providing a fire control initiation signal 
to a timing energy module; 

the fire control command module also providing to the timing energy module a 
first time delay signal to be added to the fire control initiation signal to provide a trigger 
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sigoal fot fbe fiist chamber and a secotul time delay signal to be added to the fire oooUdI 
iBitiatioti signal to provide a trigger signal for the second duunber, 

& first light out detection mechanism measuring a li^t out event for the ouijnit of 
Ihe first chamber and a second li^t out detectioxi mechanism measuring a ligjbit out event 
for the ou^nrt of the second chamber, each of the first and second light out detection 
medhanisms providing an output signal representative of the occurrence of the respective 
Ii£(ht out event to the timing oiergy module; 

a correlating mechanism m the timing energy module coirdatibag the occurrence 
of tbfe respective light out events of ^e first chamber and the second chamber to the fire 
control initiation signal, and providing to the fire control command module, a respective 
light out time for the first chamber and for the second chamber, each respective light out 
time couelated to the fire control initiation signal; 

a fire control processor connected to the fire control command module and 
operative to read the respective correlated light out time for each of the first chamber and 
the second chamber and, responsive to the respective correlated li^t out time, to 
generate a respective first time delay signal and second time delay signal for the next 
discharge in the respective first chamber and in the second chamber. 

25. (previously presented): The apparatus of claim 24 fiirther comprising: 
the respective correlated light out time for fiie first chamber and for the second 

chamber is provided by the timing raiergy module to the fire control processor with an 
accuias^ of less fiian one nanosecond. 

26. ^previously presented): The iqjparatas of claim 24 fijrther comprising: 
the correlation mechanism is a timer, 

the Hmifig energy module commences the miming of the timer in response to 
receipt of the fire control initiation signal fit)m the fire control ccmmand module. 

27. (previoiisly presented): Hie apparatus of claim 2S fiirther comprising: 
the conelation mechanism is a timer; 
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flic tinimg energy »odulecoinmences4oramto^ 
recdirtoflhc fiiec<»Jroltaitiali.m signal fiomihe fee 

28. (prwiously presented): Tlie apparatus of claim 24 forthercomprisixxg: 

the Ught out evBHt detection mechanisnxmeasiHes the occunence of Ught in the 
,«pectiv» diamber or atflieoulput of the respective (±1^ 

fluesholdinteD^ly- 

29. (previously presented): The apparatus of daini2S fcribet comprising: 

Ihe light out event detection mechanism measures the occurence of light in Ihe 
respective dbamber or at the oulpntofthe respective tlanito 

threshold intmsity. 

30. (previously presented): ITie apparatus of daim 26 fiirther compiisinr. 
the light out evaat detection me(ihanism measures flie occurrence of UaJ^ 

respective cfaarnber or at *e oatputofihe respective chamber exceeding a p^ 

threshold intensi^. 

31. (ipreviously presented: The aDparatas<rfdaim27fiirflifir comprising: 

the Kght out event detecdon inedhaiiism measures die occurrence of light in die 
respective chamber or siihe oulput of the respective chamber exceeding a preselected 
flireshold intensity. 

32. (previoudy presented): The apparatus of daim 24 further comprising: 

fl» light out event detection medianism measures the occorrmce of a voltage in 
die respective dedrical pulse energy source CKceedingapreselecteddireshold. 

33. (previously presented): The apparatus of claim 25 ftatiier comprising: 

fl» li^t out event detection medianism measures the 0 courrence of a voltage ia 
there^vedecliladpulseeneiBysourceeicoeedingapresdectedtbreshold. 
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34 (previously presented): Tlie apparatus of claun 26 fbrtiiet^^ 
ihe lis3W <^ «veat detection mechaito 

therespective electricalpulse energy sou^ 

s 

35 (i«evio,«lypreseated): Thejq.pa«imof claim27fprthcr«>mpri^^ 
tte light Diit evert dete<£otti»ed««rimmea8«^ 

the tespecdve decked piilse eaergy source exce«l^ 

36 (previously pr^ented): The appaiata. of daim 32 forther comprising: 
Ihe voltage is the respective peaking capadtor voltage being applied to the 

respective pair of dfictiod« in the first and second diambers. 

37. (previously presented): The apparatus of claim33 ftoher conaprisSng: 
the voltage is the respective peaking capacitor voltage being applied to the 

respective pair of decteodes in the first and second cbamben. 

38. (previously presented): The apparstus of claim 34 tather comprising: 
tl« voltage is th* respective peaking capacitor voltage bdng appKed to Ihe 

respectivepairofdectodesiixihefiistandsecondchambers. 

39. (previously presented): The apparatus of claim 35 fiirther comprising: 
the voltage is the respective peaking capacitor voltage being applied to liie 

respective pair of elediodes in tiie first and second chambas. 

40 (previousdypreseated): lie apparatus ofdaim 26 further comprising: 

the respective first and second time dday signal is a respective count wWd. the 

timer is to leadi whereupon the respective trigger sigoal is to be generated. 

41 (previously pteaeated): Tbe apparatus of claim 27 further comprising; 

die respective first and second time delay signal is a respective count which the 
ttoi is to read! whereupon the respective trigger signal is to be generated. 
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42. (previously presented): The apparatus of daim 28 further comprising: 

the respective first and second time delay signal is a respective count which the 
timer is to reach whertfiqjon tihe respective trigger signal is to be generated. 

43. (previoiisly presented): Theapparatttsof claiin29 fiarthcrcompiismg: 

the respective first and second time delay signal is a respective count which the 
timer is to reach whereupon the respective trigger signal is to be generated. 

44. (previously pxesented): The ^aratus of claim 30 further comprising: 

the respective first and second time delay signal is a respective count which the 
liiiier is to reach whereupon the respective trigger signal is to be generated. 

45» (previously presented): Hie apparatus of claiiXi 3 1 fiirther comprising: 
the respective first and second tone delay signal is a respective count whicih the 
timer is to readi whereupon the respective trigger signal is to be generated. 

46. (previously presented): The apparatus of dairn 32 forlher comprising: 

the respective first and second time delay signal is a respective count which the 
timer is to reach whereupon Ihe respective trigger signal is to be generated. 

47. (previously presented): The apparatus of clann 33 further comprising: 

the respective first and second time delay signal is a rcspccdve count which the 
timer is to reach whereupon the respective trigger signal is to be generated. 

4S. (previously presented): The apparatus of claim 34 further comprising: 
the respective first and second time delay signal is a respective count wMdi the 
tima is to read! whereupon the respective trigger signal is to be gen^ted. 

49. (previously presented): The apparatus of claim 35 fiirth^ comprising: 
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the respective fiist and second time delay signal is a respective count which the 
timer is to reach ^diereupon tiie respective trigger signal is to be generated. 

50. (previously presented): The apparanjs of claim 36 further conqwising: 

the respective first second time delay signal is a respective count whidx the 
timer is to readi whereupon the respective trigger signal is to be generate 

51 . (pieviously presented): The apparatus of claim 37 further comprising: 

the respective first and second time delay signal is a respective count whidi tiie 
timer is to reach whereupon tiie respective trigger signal is to be generated. 

52. (previously presented): The ^paratusof claim38 fiirtherconqmsing: 

the respective first and second time delay signal is arespective count which the 
timer is to readi whereupon tiie respective trigger signal is to be generated. 

53. (previously presented); Tlie apparatus of daim 39 further comprising: 

the respective first and sec6nd time delay signal is a respective count which tiie 
timer is to reach whereupon ttie respective trigger signal is to be generated. 

54. (previously presented): Hie apparatus of claim 50 forther comprising: 
an osdllator drcoit having a clock range in the tens of megaHzi 

a linear analog capadtive element charged by output pulses firom tiie osdllator 

circuit; 

a voltage sensing mechanism operativeLy connected to tiie capadtivc element and 
sensitive to voltage variation in tiie energy stored in tiie capadtive element to a sensitivity 
that results in sub-nanosecondtime resolution accura^. 

55. (previously presented): The apparatus of claim 51 totiier comprising: 
an oscillator circuit having a clock range in the tens of m^gaHz; 

a linear analog capadtive element diarged by output pulses fiom tiic osdllator 

circuit; 
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a voltage sensing mechanism operalively connected to ttie cj^adtive element and 
sensitive to voltage variation in the energy stored in the c^acitive element to a sensitivity 
that results in sub-nanosecond time resolution accuracy. 

56. (previously presented): The apparatus of claim 52 fiarther comprising: 
an osdllBtor circuit having a dock range in the tens of megaHz; 

a linear analog capadtive element charged by output pulses ftom the oscillator 
circuit; ^ 

a voltage sensing mechanism opetatively connected to the capacitive element and 
sensitive to voltage variation in flie energy stored in the capadtive element to a sensitivity 
that results in sub-nanosecond time resolution accuracy. 

57. (previously presented): The ^aratus of claim 53 flirther comprising: 
an oscillator drcuit having a clock range in the tens of megaHz; 

a linear analog capadtive element diarged by output pulses from the oscillator 

drcuit; 

a voltage sensing mechanism operatively conaected to the capadtive element and 
sensitive to voltage variation in the energy stored in the capadtive dement to a sensitivity 
that results in sub-nanosecond time resolution accuracy. 

58. (previously presented): A timing control method for a two chambered gas 
disdiarge laser system operating at disdiarge repetition rates of in excess of 3000 Hz and 
having a first diamber providing a seed laser beam to a second ampli^dng diamber, with 
each of the first chamber and second diamber receiving a pulse of electrical energy 
across a respective pair of discharge electrodes, after a respective initial diargiog 
capacitor in a respective electrical pulse energy source is diarged from a diaiging circuit, 
and after the triggering of a first solid state switch connected to the respective electrical 
pulse eneigy source for the first diamber arid after the triggering of a second soH^ 
switdi connected to the respective electrical piilse energy source for the second chamber, 
compiisiiig: 
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using afire control conmand module, recdving a first fire contzol input signal 
and, responsive to the first firfc control input signal, providing a charging iuitiation signal 
to charging circuit, and at a preselected time lator providing a fiie ooxiteol initiation 
signal to a timing energy module; 

using ttc fire control command module, also providing to the timing energy 
module a first time delay signal to be added to the fire control initiation signal to provide 
a trigger signal for the first charober and a second time delay signal to be added to the fiie 
control initiation signal to provide a trigger signal for the second chamber; 

measuring a fot light out event for the ov^tput of the first chamber and a second 
light out tfvent for the output of the second chamber, and providing an output signal 
representative of the occurrence of the respective first and second ligjit out events to the 
timing oiergy module; 

using a correlating mechanism in the timing energy module, correlating the 
occurrence of the respective light out events of the first chamber and the second chamber 
to the fire control initiation signal, and providing to the fire control command module a 
respective li^ out time for the first chamber and for the second chamber, each 
respective light out time correlated to the fire control initiation signal; 

in a fire control processor connected to the fire control command module reading 
the respective correlated light out time for each of the first chamber and the second 
chamber and, responsive to the respective correlated light out time, generating a 
respective first tune delay signal and second time delay signal for the next respective 
discharge in the first chamber and in the second chamber. 

59. (previously presented): The method of claim 58 further comprising: 

providing the respective correlated light out time for the first, chaixibcr and for the 
second chamber to the tuning energy module to the fire control processor with an 
accuracy of less than one nanosecond. 

60. (previously presented): The method of claim 58 further comprising: 

commencing the nmning of a timer in the timing energy module in response to 
receipt of the fiie control initiation signal fium the fire control command module. 
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61. (previoTisly presented): The method of claim 59 furflier comprisiiig: 

rrrtYimpncing the running of a timer in the timing energy module in response to 
receipt of the fire control initiation signal from the fire control conunaDd modnle. 

62. (previously presented); The method of daim 58 fiirliier conipiising: 
detecting the light out event by measuring the occurrence of light in the respective 

chamber or at the ou^ of tfae respective chamber exceeding a preselected threshold 
intensity. 

63. (previously presented): The mettiod of claim 59 finther comprising: 
detecting Hie light out event by measuring the occurrence of light in the respective 

chamber or at the output of the respective chamber exceeding a preselected threshold 
intensity. 

64. (previously presented); The method of daim 60 further comprising: 
detecting Ihe light out event by measuring the occurrence of light in the respective 

chamber or at the output of the respective chamber exceeding a preselected threshold 
intensity, 

65. (previously presented): The method of claim 61 flirther comprising: 
detecting tb^ light out event by measuring the occurrence of light in the respective 

chamber or at the output of the respective diamber exceeding a preselected threshold 
intensity. 

66. (previously presented): The method of daim 58 further comprising: 
detecting the light out event by measuring the occurrence in the respective 

diamber of a voltage in the respective electrical pulse energy source exceeding a 
presdected threshold. 

67^ (previously presented): The method of daim 59 further comprising: 
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detectiag the light out event by measuring the o ccurreace in flic respective 
chamber of a voltage in the respective electrical pulse energy source «ceeding a 
preselected threshold. 

68. (previoiisly presented): The method of claim 60 ftrther comprising: 
detecting the Ufiiht out event by measuring the occurrence in the respective 

dhamber of a voltage in the respective electrical pulse energy source exceeding a 
jjiesdected threshold. 

69. (previously presented): Ilie method of daim 61 further comprising: 
detecting the ligjit out event by measuring the occuixence in the respective 

chamber of a voltage ia the respective electrical pulse energy source exceeding a 
preselected threshold 

70. (previously presented): The method of clpim 66 further comprising: 
the voltage is die respective peakrog capacitor voltage being applied to the 

respective pair of electrodes in the &st and second chambers. 

71. (previously presented): The metiiod of claim 67 fbrther comprising: 
the voltage is tiie respective peaking capacitor voltage being acpplied to the 

respective pair of electrodes in the first and second chambers. 

72. (previously presented): The method of claim 68 further comprising: 
the voltage is the respective peaking capacitor voltage being applied to the 

respective pair of electrodes in the first and second chamb^. 

73 . (previously presented) : The method of claim 69 fiirthCT comprising: 
the voltage is the respective peaking capacitor voltage being applied to the 

respective pair of electrodes in the first and second chambers. 

74. (previously presented): The method of claim 60 foithex comprising: 
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the lespective first and second time delay signal is a respective count wbicfa the 
timer is to reach whccciqxni fbc xespective trigger signal is to be generated. 

75. (previously presented): Hie method of claim 61 further comprising: 

the respective first and second time delay signal is a respective count which the 
timer is to teach whereupon the respective trigger ^gnal is to be generated. 

76. (previously presented): The method of claim 62 further con^sing: 

the respective first and second time delay signal is a respective count which the 
timer is to reach whereupon the respective trigger signal is to be generated. 

77. (previously presented): The method of claim 63 further comprising: 

the respective first and second time delay signal is a respective count which the 
timer is to reach whereupon the respective trigger signal is to be generated. 

78. (previously presented): The method of daim 64 fiarther comprising: 

the respective first and second time delay signal is a respective count which the 
timer is to reach whereupon the respective trigger signal is to be generated. 

79. (previously presented): The method of claim 65 fiirther comprising: 

flie respective first and second time delay signal is a respective count which the 
timer is to teach whereupon tiie respective trigger signal is to be generated. 

80. (previously presented): The method of claim 66 further oon^msing: 

the respective first and second time delay signal is a respective count which the 
timer is to leatdx whereupon the respective trigger signal is to be generated. 

81. (previously presented): The method of claim 67 further comprising: 

the reqjective first and second time delay signal is a respective count which the 
timer is to teach wherei:^on the respective trigg« signal is to be generated. 
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82. (previously presented): The meOiod of claim 68 fiirthcr conqirising: 
the respective fiist and second time dday signal is arespective count xwWch the 
timer is to reach whereupon the respective trigger signal is to be generated 

S3, (previously presented): The method of claim 69 further conqirising: 
the respective first and second time delay signal is a respective count which the 
timer is to readd wherei^on the respective trigger signal is to be generated* 

84. (previously presented): The method of claim 70 further comprising: 

the respective first and second time delay signal is a respective count which the 
timer is to readi Mffhaeapon. the respective trigger signal is to be generated. 

85. (piwiously presented): The method of claim 71 further comprising: 

tiie respective first and second time delay signal is a respective count which flie 
timer is to reach whereupon the respective trigger signal is to be generated. 

86. (previously presented): Hie method of claim 72 further comprising: 

the respective first and second time delay signal is a respective count which tiie 
timer is to reach whereupon the respective trigger signal is to be generated. 

87. (previously presented): The method of claim 73 further comprising: 

the respective first and second time delay signal is a respective count which the 
timer is to reach whereupon the respective trigg«: signal is to be generated. 

88. (previously presented); The mediod of daim 84 fiirther comprising: 
using an oscillator circuit having a clock range in the tens of megaHz; 
charging a linear analog capadtive element witii die output pulses of the oscillator 

circuit; 

yging a voltage sensing mechanism operativdy connected to the capadtive 
element and sensitive to voltage variation in the energy stored in the capadtive dement 
to a sensitiMty that results in sub-nanosecond time resolution accuracy, 
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89. (previously presented): The method of daim 85 further comprising: 
xicing an oscillator circuit having a dock range in the tens of megaHz; 
diarging a linear analog o^adtive dement with the outimt pulses of the oscillator 

circuit; 

using a voltage sensing mechanism operativdy connected to the capacitive 
dement and sensitive to voltage variation in the energy stored in the capacitive dement 
to a sensitivity that results in sub-nanosecond time resolution accuracy. 

90. (previously presented): The method of daim 86 tolher comprising: 
using an osdUator drcuit having a clock range in the tens of megaHz; 
diar^ a linear andog capacitive element ^ output pulses ftom the osdUator 

drcuit; 

using a voltage sensing medianism operativdy connected to the c^adtive 
dement and sensitive to voltage variation in the energy stored in the capacitive demeat 
to a sensitivity that results in sub-nanosecond time resolution accuracy. 

91 . (previously presented): The method of claim 87 fiirther comprising: 
using an oscillator dicuit having a dock range in the tens of m^aHz; 
diarging a linear analog capadtive dement with output pulses from the osdUator 

circuit; 

using a voltage sensing medianism operativdy connected to the c^adtive 
element and sensitive to voltage variation in the energy stored in flie capadtive dement 
to a sensitivity that results in siib-nanosecond time resolution acciiraqr. 
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